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(54) In-home health care system 

(57) A communication system includes a transmit- 
ting device, a receiving device having receiving device 
for receiving data transmitted by said transmitting 
device and managing device for managing received 
data, detecting device for detecting whether or not com- 
munication of data between said transmitting device 
and said receiving device is permitted, said detecting 



device being provided with at least one of said transmit- 
ting device and said receiving device, wherein when 
said detecting device detects a fact that communication 
of data is permitted, said transmitting device starts 
transmitting data to said receiving device. 
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Description 

BACKGROUND OF INVENTION 
Field of invention 

[0001] The present invention relates to an in-home 
health caring system incorporating a terminal device for 
central-managing data about a state of health meas- 
ured in a home so that contribution to voluntary health 
care is made and arranged to transmit data to a remote 
expert, such as a doctor or a public health nurse, so as 
to enable health care to be performed in a home while 
advises are being given from the expert. 

Related art 

[0002] Since the aging society rapidly proceeds in 
recent years, the state of finances of the medical 
expenses in Japan has a great difficulty. Therefore, 
countermeasures must be taken. The Japanese gov- 
ernment has enlarged medical payments for the people. 
Moreover, conversion from the former basic principle of 
"ready detection of disease and early treatment" to 
"improvement in the health to prevent disease" has 
been given an important position. 
[0003] As a means for effectively realizing the 
"improvement in the health to prevent disease", an "in- 
home health caring system" has been suggested. The 
system has a structure that data (for example, data 
about the blood pressure measured by an electronic 
sphygmomanometer and the body temperature meas- 
ured by a clinical thermometer) about a state of the 
health which can be measured in a home, which is here- 
inafter expresses as "health data"). Measured data is 
transmitted to a medical facility, a medical examination 
center or the like through a communication network, 
such as the public line or the CATV line. Thus, data is 
analyzed/determined by an expert. 
[0004] The foregoing in-home health caring system 
enables daily health care in a home to be performed 
under guidance of an expert. As a result, reliable health 
care can be performed, thus causing the number of 
attendance of a hospital to be decreased. 
[0005] As a system of the foregoing type, an in- 
home health caring system structured as shown in Fig. 
35 has been suggested in Unexamined Japanese Pat- 
ent Publication Hei. 8-275927. The foregoing system 
incorporates each terminal device having a function to 
serve as a health measuring device which includes a 
sphygmomanometer and an electrocardiograph. 
[0006] In general, a terminal device for use in the in- 
home health caring system must transmit data about 
the state of the health to a medical facility, a medical 
examination center or the like. Therefore, connection 
terminals are disposed at certain positions. If a tele- 
phone line is employed, the terminal devices are dis- 
posed adjacent to modular terminals. Therefore, the in- 



home health caring system shown in Fig. 1 requires a 
user to move to the terminal device when the state of 
the health of the user is measured if the terminal device 
and the health measuring device are integrated with 
5 each other. Therefore, the system cannot easily be 
used. 

[0007] Therefore, an in-home health caring system 
disclosed in Unexamined Japanese Patent Publication 
Hei. 9-140748 incorporates terminal devices and health 

10 measuring devices which are individually provided. 
Moreover, each of the health measuring devices, such 
as a sphygmomanometer and a clinical thermometer, is 
provided with an infrared-ray communication function to 
enable measured data to be supplied to the terminal 

15 device from a remote position. On the other hand, when 
the terminal device and the health measuring device are 
connected to each other through a cable or the like fol- 
lowed by depressing a data transmitting button or the 
like provided for the health measuring device, an in- 

20 home health caring system of the foregoing type ena- 
bles health data measured at an arbitrary position to be 
input to the terminal device. 

[0008] The in-home health caring system having 
the above-mentioned structure is able to improve relia- 

25 bility of the health care as the number of types of health 
measuring devices increases. If the wireless communi- 
cation function using electric waves or infrared rays is 
provided for all of the health measuring devices, the 
cost of the in-home health caring system is enlarged 

30 excessively. As a result, there arises a problem in that 
the introduction of the in -home health caring system is 
inhibited. 

[0009] The foregoing system incorporates one data 
transferring device which has means for reading data 
35 from a health measuring device and means for wireless- 
transmitting read data to a terminal device to realize 
wireless input of data to the terminal device without 
enlargement of the cost. 

[0010] The in-home health caring system struc- 

40 tured such that the health measuring device and the ter- 
minal device are provided individually has a problem in 
that employment of a variety of communication methods 
between the health measuring device and the terminal 
device inhibits convenient operation. 

45 [0011] Since the health measuring devices have 
various communication methods, a receiving means 
and a connection terminal adaptable to each communi- 
cation method must be provided for the terminal device 
to receive health data transmitted from a variety of 

so health measuring devices (for example, a health meas- 
uring device for performing synchronous serial commu- 
nication method requires the terminal device to be 
provided with a connection terminal adaptable to the 
synchronous serial communication method). To enable 

55 health data to obtain health data from a plurality of 
health measuring devices having various communica- 
tion methods, the terminal device must constitute a data 
receiving application adaptable to each communication 
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method. Then, a user must select a suitable application 
from the applications, followed by starting transmission 
of health data to the terminal device. As described 
above, a very complicated process is required. 

[0012] The in-home health caring system struc- 
tured such that the health measuring device and the ter- 
minal device are provided individually has a problem in 
that an operation for starting input by depressing the 
data transmitting button must be performed whenever 
the health measuring device and the terminal device are 
connected to each other. Thus, a complicated operation 
must be performed by a user. To accurately recognize a 
state of the health of the user, a multiplicity of health 
measuring devices must be used. The foregoing opera- 
tions become troublesome when a large number of the 
health measuring devices are used. 
[0013] When wireless communication is employed 
to perform communication between the health measur- 
ing device and the terminal device, health data can be 
read by the terminal device only by depressing the com- 
munication start button provided for the health measur- 
ing device. Therefore, the operation for connecting 
cables is not required. Thus, the operation for inputting 
health data can easily be performed. When wireless 
communication of all of the health measuring devices is 
realized, the cost is enlarged excessively. In a case of a 
health measuring device which must transmit data in a 
great quantity, the wireless communication is not neces- 
sarily an appropriate communication method. There- 
fore, when only the wireless communication is 
employed, the type of the health measuring device is 
sometimes limited. Therefore, it is preferable that the 
wired communication and the wireless communication 
are selectively employed between the health measuring 
device and the terminal device. 
[0014] In the in-home health caring system in which 
the wired communication and the wireless communica- 
tion are employed together between the health measur- 
ing device and the terminal device, data is 
communicated adjacent to the terminal device when the 
wired communication is employed. When the wireless 
communication is employed, data is communicated 
from a position apart from the terminal device. There- 
fore, the wireless communication is sometimes incor- 
rectly started even if the wired communication is being 
performed. 

[001 5] However, the terminal device of the in-home 
health caring system cannot simultaneously process 
health data transmitted from a plurality of the health 
measuring devices. Therefore, if health data is simulta- 
neously transmitted from the plural health measuring 
devices, the terminal device cannot receive all of the 
health data items. Therefore, a portion of health data 
cannot be read by the terminal device. Therefore, a user 
must pay attention to prevent simultaneous transmis- 
sion of health data from the plural health measuring 
devices. According to the circumstances, an operation 
for again inputting all of the health data items which 



have simultaneously be transmitted is required. Thus, 
there arises a problem in that the system cannot easily 
be used. 

[001 6] However, the terminal device of the in-home 
5 health caring system cannot simultaneously process 
health data transmitted from a plurality of the health 
measuring devices. Therefore, if health data is simulta- 
neously transmitted from the plural health measuring 
devices, the terminal device cannot receive all of the 
10 health data items. Therefore, a portion of health data 
cannot be read by the terminal device. Therefore, a user 
must pay attention to prevent simultaneous transmis- 
sion of health data from the plural health measuring 
devices. According to the circumstances, an operation 
15 for again inputting all of the health data items which 
have simultaneously be transmitted is required. Thus, 
there arises a problem in that the system cannot easily 
be used. 

20 SUMMARY OF INVENTION 

[0017] In view of the foregoing, an object of the 
present invention is to provide a low-cost in-home 
health caring system which can easily be operated. 

25 [001 8] In view of the foregoing, another object of the 
present invention is to provide a low-cost in-home 
health caring system which can easily be operated and 
which is able to input data of a health measuring device, 
which cannot be read by a data transferring device, to a 

30 terminal device. 

[001 9] In view of the foregoing, another object of the 
present invention is to provide an in-home health caring 
system which enables communication of health data 
between a health measuring device and a terminal 

35 device to be performed without a necessity of recogniz- 
ing a variety of communication methods employed to 
perform data communication between the health meas- 
uring device and the terminal device. 
[0020] In view of the foregoing, another object of the 

40 present invention is to provide an in-home health caring 
system which is capable of facilitating a process for 
inputting health data to a terminal device. 
[0021] An aspect of the present invention provided 
in an in-home health caring system comprising: a plural- 

45 ity of health measuring devices each having means for 
measuring a state of the health and means for transmit- 
ting measured data to a data transferring device; the 
data transferring device incorporating means for read- 
ing data transmitted by the health measuring device and 

so means for wireless-transmitting, to a terminal device, 
read data; and the terminal device incorporating means 
for receiving data wireless-transmitted by the data 
transferring device, means for managing data and 
means arranged to be operated by a user. 

55 [0022] Another aspect of the present invention is 
provided in an in-home health caring system described 
above, wherein the data transferring means incorpo- 
rates means for identifying a user, and ID data of the 
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person identified by the means for identifying a user is 
enabled to be transmitted to the terminal device. 

[0023] Another aspect of the present invention is 
provided in an in-home health caring system in 
described above, wherein the data transferring means 
incorporates means for remote-controlling the terminal 
device, and a control code for remote-controlling the ter- 
minal device is enabled to be transmitted to the terminal 
device. 

[0024] Another aspect of the present invention, 
there is provided an in-home health caring system com- 
prising: a plurality of health measuring devices each 
having means for measuring a state of the health and 
means for transmitting measured data to a data trans- 
ferring device; the data transferring device incorporating 
means for reading data transmitted by the health meas- 
uring device and means for wireless-transmitting, to a 
terminal device, read data; and the terminal device 
incorporating means for receiving data wireless-trans- 
mitted by the data transferring device, means for man- 
aging data and means arranged to be operated by a 
user, wherein the data transferring device is provided 
with means for inputting numerals, characters and 
graphics, and data input by the input means is enabled 
to be transmitted to the terminal device. 
[0025] Another aspect of the present invention, 
there is provided an in-home health caring system an in- 
home health caring system comprising: a plurality of 
health measuring devices each having means for meas- 
uring a state of the health and means for transmitting 
measured data to a data transferring device; the data 
transferring device incorporating means for reading 
data transmitted by the health measuring device and 
means for wireless-transmitting, to a terminal device, 
read data; and the terminal device incorporating means 
for receiving data wireless-transmitted by the data 
transferring device, means for managing data and 
means arranged to be operated by a user, wherein an 
input device having means for inputting numerals, char- 
acters and graphics and means for wireless-transmitting 
supplied data to the terminal device are provided. 
[0026] Another aspect of the present invention, 
there is provided an in-home health caring system com- 
prising: a health measuring device incorporating meas- 
uring means for measuring a state of the health and 
transmitting means for transmitting measured data to a 
terminal device; and the terminal device incorporating 
receiving means for receiving data transmitted by the 
health measuring device and managing means for man- 
aging received data, wherein one connection terminal 
and determining means for determining a communica- 
tion method of data received through the connection ter- 
minal are provided for the terminal device so that data 
transmitted from the health measuring device by using a 
variety of communication methods is received by the 
terminal device through the connection terminal. 
[0027] Another aspect of the present invention, a 
structure according to the in-home health caring system 



is described above, wherein the health measuring 
device is arranged to transmit data after a lapse of a 
delay time previously determined for each communica- 
tion method after the health measuring device and the 

5 terminal device have been connected to each other, and 
the determining means for determining the communica- 
tion method of the terminal device measures time taken 
from establishment of the connection between the 
health measuring device and the terminal device to start 

w of transmission of data to determine the communication 
method employed by the health measuring device. 

[0028] Another aspect of the present invention, 
there is provided an in-home health caring system com- 
prising: a health measuring device incorporating meas- 

15 uring means for measuring a state of health and 
transmitting means for transmitting measured data to a 
terminal device; and the terminal device incorporating 
receiving means for receiving data transmitted from the 
health measuring device and structured such that wired 

20 communication is performed between the health meas- 
uring device and the terminal device, wherein detecting 
means for detecting whether or not the wired communi- 
cation is enabled is provided for at least either of the 
health measuring device or the terminal device, and 

25 transmission of data from the health measuring device 
to the terminal device is started when detection has 
been made that the wired communication can be per- 
formed. 

[0029] Another aspect of the present invention, 
30 there is provided a structure according to the in-home 
health caring system described above, wherein the 
detecting means incorporates a circuit portion in which 
the logical level of a signal is inverted when the wired 
connection between the health measuring device and 
35 the terminal device permits communication. 

[0030] Another aspect of the present invention, 
there is provided a structure according to the in-home 
health caring system described above.wherein data is 
transmitted from the health measuring device after a 
40 lapse of a predetermined waiting time from detection of 
the communication permissible state by the detecting 
means. 

[0031] Another aspect of the present invention, 
there is provided a structure according to the in-home 

45 health caring system described above, wherein a signal 
line disposed between the health measuring device and 
the terminal device to transmit data is physically inter- 
rupted until the waiting time elapses. 
[0032] Another aspect of the present invention, 

so there is provided an in-home health caring system com- 
prising: a health measuring device incorporating meas- 
uring means for measuring a state of health and 
transmitting means for transmitting data to a terminal 
device; and the terminal device incorporating receiving 

55 means for receiving data transmitted from the health 
measuring device and managing means for managing 
received data, wherein a communication control portion 
for performing an interruption process is provided for the 
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terminal device, and the communication control portion 
performs waiting for receipt of data transmitted by wired 
communication or wireless communication. 

[0033] Another aspect of the present invention, 
there is provided a structure according to the in-home 5 
health caring system described above, wherein when 
data transmitted by the wireless communication has 
been received during receipt of data by the wired com- 
munication, the communication control portion of the 
terminal device interrupts the receipt of data by the 10 
wired communication and data transmitted by the wire- 
less communication is received with a priority, and then 
data transmitted by the wired communication is 
received. 

[0034] Another aspect of the present invention, is 
there is provided a structure according to the in-home 
health caring system described above, wherein when 
data transmitted by the wired communication is 
received during receipt of data transmitted by the wire- 
less communication, the communication control portion 20 
of the terminal device does not interrupt receipt of data 
transmitted by the wireless communication and receives 
data transmitted by the wireless communication with a 
priority, and then the communication control portion 
receives data transmitted by the wired communication. 25 
[0035] According to another aspect of the present 
invention, there is provided an in-home health caring 
system comprising: a health measuring device incorpo- 
rating measuring means for measuring a state of health 
and transmitting means for transmitting measured data 30 
to a terminal device; and a terminal device incorporates 
receiving means for receiving data transmitted by the 
health measuring device and managing means for man- 
aging received data, wherein a communication control 
portion having a buffer function is provided for the termi- 35 
nal device, and when data transmitted by wireless com- 
munication or wired communication is received during 
receipt of data by the other communication method 
which is the wireless communication or the wired com- 
munication, the communication control portion tempo- 40 
rarily stores data transmitted by the other 
communication method until receipt of data transmitted 
by the communication method which has previously 
been employed is completed. 

[0036] According to the present invention, the 45 
necessity of performing a process for starting transmis- 
sion of data after communication of data has been per- 
mitted can be eliminated. After communication of data 
has been permitted, transmission of data is automati- 
cally started. Therefore, a complicated operation for so 
inputting data to the receiving device can be omitted. 
[0037] According to the present invention, whether 
or not communication of data has been permitted can 
electrically be detected without a complicated structure. 
Therefore, a state in which communication is permitted 55 
can reliably be detected. 

[0038] According to the present invention, a period 
of time immediately after establishment of the connec- 



tion in which noise is most easily produced is made to 
be the waiting time in which transmission of data is 
inhibited. Therefore, a malfunction caused from noise 
produced when the transmitting device and the receiv- 
ing device have been connected to each other can be 
prevented. As a result, reliability of data communication 
can be improved. 

[0039] According to the present invention, the sig- 
nal line for transmitting data between the transmitting 
device and the receiving device is physically interrupted 
until the waiting time elapses. Noise produced when the 
transmitting device and the receiving device has been 
connected to each other can completely be prevented. 
As a result, a malfunction caused from noise can be 
prevented. 

[0040] According to the present invention, the in- 
home health caring system enables the necessity of 
previously inputting, to the terminal device, information 
of the health measuring device with which wired com- 
munication will be performed can be eliminated. There- 
fore, an effect can be obtained in that input of health 
data to the terminal device can furthermore be facili- 
tated. 

[0041] According to the present invention, the 
receiving device is able to determine a transmitting 
device from which data has been transmitted. There- 
fore, data transmitted together with the ID code can 
automatically be processed in accordance with the 
transmitting device. 

[0042] According to the present invention, the com- 
munication method of data which must be transmitted 
from the transmitting device can automatically be deter- 
mined/processed by the receiving device. If a variety of 
communication methods are employed to communicate 
data between the transmitting device and the receiving 
device are employed, a user does not recognize the 
communication method when data is communicated 
between the transmitting device and the receiving 
device. 

[0043] According to the present invention, a user is 
not required to select a connection terminal. Therefore, 
the user is able to easily establish the connection to the 
connection terminal. 

[0044] According to the present invention, the com- 
munication method can be determined only by measur- 
ing time taken from establishment of the connection 
between the transmitting device and the receiving 
device to start of transmission of data. Therefore, the 
communication method can easily and accurately be 
determined. 

[0045] According to the present invention, one relay 
device capable of reading data of adaptable of transmit- 
ting devices is provided. Therefore, a necessity of pro- 
viding means for wireless-transmitting data for all of the 
transmitting devices can be eliminated. Moreover, data 
can be wireless-transmitted from the transmitting device 
to the receiving device. Therefore, a low-cost communi- 
cation system which can easily be operated can be pro- 



5 



9 



EP 0 996 075 A2 



10 



vided. 

[0046] According to the present invention, data of 
each person can be input from a remote position to the 
receiving device if a plurality of users use the system. 
Therefore, a communication system which can easily be s 
operated can be provided. 

[0047] According to the present invention, the relay 
device is able to remote-control the receiving device. 
Therefore, all of the operations of the receiving device 
can be performed from a remote position. Therefore, a 10 
communication system which can easily be operated 
can be provided. 

[0048] According to the present invention, data 
which must be transmitted from the transmitting device 
and which cannot be read by the relay device can be is 
input to the relay device by using the means for inputting 
numerals, characters and graphics. Therefore, a com- 
munication system can be provided with which data 
which cannot be read by the relay device and which has 
been transmitted by the transmitting device can be input 20 
to the receiving device. 

[0049] According to the present invention, data 
which cannot be read by the relay device and which 
must be transmitted from the transmitting device can be 
wireless-transmitted to the receiving device by using the 25 
sub-input device. Therefore, data which cannot be read 
by the relay device and which must be transmitted by 
the transmitting device can be input to the receiving 
device by using the sub-input device. As a result, a com- 
munication system can be provided with which the relay 30 
device and the sub-input device can be disposed at an 
arbitrary position. 

[0050] According to the present invention, data 
transmitted by a predetermined communication method 
is received with priority if an interruption process causes 35 
data to be transmitted by both of wired communication 
and wireless communication or if transmission of data 
by either of the communication method is started during 
receipt of data by the other communication method. 
Therefore, the possibility of generation of data which 40 
cannot be received can be lowered. As a result, a com- 
munication system can be provided with which a user is 
able to easily input data to the receiving device. 
[0051] According to the present invention, data 
transmitted by both of the wired communication and the 45 
wireless communication can be received. Therefore, an 
effect can be obtained in that operability of a process for 
inputting data to the receiving device and the reliability 
of the system can be improved. 

[0052] According to the present invention, data so 
transmitted by wired communication and wireless com- 
munication can be received. Therefore, an effect can be 
obtained in that operability of a process for inputting 
data to the receiving device and the reliability of the sys- 
tem can be improved. ss 
[0053] According to the present invention, the buffer 
function enables data transmitted by the two communi- 
cation methods to simultaneously be received. There- 



fore, a communication system can be provided with 
which a user is not required to perform a complicated 
operation to input data to the receiving device. 

BRIEF DESCRIPTION OF DRAWINGS 
[0054] 

Fig. 1 is a block diagram showing an in-home health 
caring system according to the present invention; 
Fig. 2 is a block diagram showing the internal struc- 
ture of a health measuring device; 
Fig. 3 is a block diagram showing the internal struc- 
ture of the data transferring device; 
Fig. 4 is a schematic view showing an example of 
the connection between the health measuring 
device and the data transferring device; 
Fig. 5 is a schematic view showing the data trans- 
ferring device; 

Fig. 6 is a block diagram showing the internal struc- 
ture of the terminal device; 

Fig. 7 is a schematic view showing the structure of 
an in-home health caring system according to the 
present invention; 

Fig. 8 is a block diagram showing the internal struc- 
ture of a health measuring device; 
Fig. 9 is a schematic perspective view showing a 
terminal device; 

Fig. 10 is a block diagram showing the internal 
structure of a terminal device; 
Fig. 11 is a diagram showing a communication 
method of synchronous serial communication; 
Fig. 12 is a diagram showing a communication 
method of start-stop serial communication; 
Fig. 13 is a block diagram showing a signal 
branched portion of the terminal device; 
Fig. 14 is a timing chart for each signal method; 
Fig. 1 5 is a schematic view showing a communica- 
tion cable; 

Fig. 16 is a schematic view showing a plug; 

Fig. 17 is a schematic view showing a detecting 

means; 

Fig. 1 8 is a schematic view showing another detect- 
ing means; 

Fig. 19 is a block diagram showing a state of the 
connection between the health measuring unit and 
the terminal unit; 

Fig. 20 is a schematic view showing another com- 
munication cable; 

Fig. 21 is a block diagram showing a state of the 
connection between another health measuring unit 
and the terminal unit; 

Fig. 22 is a block diagram showing a state of the 
connection between another health measuring unit 
and the terminal unit; 

Figs. 23 (a) to (b)are block diagrams showing 
another detecting means, in which Fig. 23 (a) 
shows a non-connection state and Fig. 23 (b) 



6 



11 



EP 0 996 075 A2 



12 



shows a connection state; 

Fig. 24 is a block diagram showing another detect- 
ing means in a non-connection state; 
Fig. 25 is a block diagram showing another detect- 
ing means in a connected state; 
Fig. 26 is a block diagram showing another detect- 
ing means in a state where communication has 
been started; 

Fig. 27 is a timing chart of a signal from establish- 
ment of the connection of the health measuring unit 
with the terminal unit and completion of the connec- 
tion; 

Fig. 28 is a block diagram showing a state of the 
connection between another health measuring unit 
and the terminal unit; 

Fig. 29 is a block diagram showing a data transfer- 
ring unit; 

Fig. 30 is a graph showing the waveform of a basic 
signal for infrared-ray communication; 
Fig. 31 is a diagram showing data format for an 
infrared-ray communication; 
Fig. 32 is a block diagram showing an essential por- 
tion for controlling communication of data; 
Fig. 33 is a block diagram showing an essential por- 
tion for controlling another communication of data; 
and 

Fig. 34 is a block diagram showing an essential por- 
tion for controlling another communication of data. 
Fig. 35 is a schematic view showing a conventional 
in-home health caring system; 

DETAILED DESCRIPTION OF PREFERRED EMBOD- 
IMENTS 

First embodiment 

[0055] A first embodiment of the present invention 
will now be described with reference to Figs. 1 to 6. Fig. 
1 is a block diagram showing an in-home health caring 
system according to the present invention. Fig. 2 is a 
block diagram showing the internal structure of a health 
measuring device. Fig. 3 is a block diagram showing the 
internal structure of the data transferring device. Fig. 4 
is a schematic view showing an example of the connec- 
tion between the health measuring device and the data 
transferring device. Fig. 5 is a schematic view showing 
the data transferring device. Fig. 6 is a block diagram 
showing the internal structure of the terminal device. 
[0056] As shown in Fig. 1, the in-home health car- 
ing system according to the present invention incorpo- 
rates a home-side system having health measuring 
devices 1a to 1 n, a data transferring device 2 and a ter- 
minal device 3. Moreover, the in-home health caring 
system incorporates a center device 5 disposed in an 
external hospital, medical examination center, a caring 
center or the like connected to the terminal device 3 of 
the home-side system through a communication infra- 
structure 4. 



[0057] The health measuring devices 1a to 1 n may 
be a sphygmomanometer, a clinical thermometer, a 
weighing machine, a blood-sugar level meter, a pedom- 
eter and an electrocardiograph. If the health measuring 

5 device is able to measure the state of the health in a 
home, the device is not limited. One device may be 
employed or a plurality of devices may be combined 
with one another to be adaptable to a state of a user. 
[0058] As shown in Fig. 2, the health measuring 

10 devices 1a to 1n incorporate means 10a to 10n for 
measuring data about the health, means 12a to 12n for 
storing measured data, transmitting means 14a to 14n 
for inputting stored data to the data transferring device 2 
and control means 16a to 16n for controlling the forego- 

15 ing means. 

[0059] The means 10a to 10n for measuring data 
about the health are means for measuring the blood 
pressure when the means are sphygmomanometers. 
When the means are clinical thermometers, the means 

20 are means for measuring the body temperature. The 
means 10a to 10n are different among the health meas- 
uring devices 1a to 1n. Also the means 12a to 12n for 
storing measured data are different among the health 
measuring devices 1a to 1n. Note that the transmitting 

25 means 14a to 14n for inputting stored data to the data 
transferring device 2 are means for satisfying a common 
standard for all of the health measuring devices 1a to 
1n. As a result, data can be read by one data transfer- 
ring device 2 which is shared by all of the health meas- 

30 uring devices 1a to 1n. 

[0060] The data transferring device 2, as shown in 
Fig. 3, incorporates, a means 20 for reading data trans- 
mitted by the health measuring devices 1a to 1n, a 
means 22 for inputting numerals, characters and graph- 

35 ics, a storage means 24 for storing read data and sup- 
plied data about numerals, characters and graphics, a 
means 26 for transmitting stored data to the terminal 
device and a control means 28 for controlling the fore- 
going means. 

40 [0061] The terminal device 3, as shown in Fig. 6, 
incorporates a microprocessor 30 for controlling the ter- 
minal device 3; a ROM 40 in which an OS and applica- 
tion software have been stored; a RAM 42 serving as a 
work area; a flash memory 44 for holding data; a means 

45 50 for receiving data wireless-transmitted from the data 
transferring device 2; an LCD monitor 60; operation but- 
tons 70, 72 and 74; and a communication means 80 for 
performing data communication with outside. 
[0062] The center device 5 is constituted by a usual 

so personal computer and an interface device for the com- 
munication network, the center device 5 being capable 
of periodically and automatically collecting data about 
the health stored in the terminal device 3 through the 
communication infrastructure 4. 

55 [0063] As shown in Fig. 4, data communication 
between the health measuring devices 1 a to 1 n and the 
data transferring device 2 is performed by establishing 
electrical connection of communication terminals. The 
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communication is performed through female terminals 
provided for the health measuring devices 1a to 1n 
(which are electronic sphygmomanometers serving as 
health measuring devices in Fig. 4). Moreover, male ter- 
minals provided for the data transferring device 2 are 
used. Simultaneously with the connection of the health 
measuring devices 1a to 1n, data transmitted from the 
health measuring devices 1a to 1n is received so as to 
be wireless-transmitted to the terminal device 3. If there 
is a requirement from a state in which the data transfer- 
ring device 2 is operated, data storage means and a 
transmission button may furthermore be provided. 
Thus, data received from the health measuring devices 
1a to 1n is temporarily stored, followed by wireless- 
transmitting data to the terminal device 3 after the trans- 
mission button has been depressed. The data transfer- 
ring device 2 may be formed into a portable structure as 
shown in Fig. 4. As an alternative to this, a stationary 
structure which permits the health measuring device to 
be disposed as shown in Fig. 5 may be employed. 
[0064] When data communication between the 
health measuring devices 1a to 1n and the data trans- 
ferring device 2 is performed by establishing the electri- 
cal connection of their communication terminals as 
described above, required circuits can be realized with 
considerably low cost as compared with the circuits for 
use in the wireless communication using infrared rays or 
electric waves. 

[0065] When all of the health measuring devices 1a 
to 1n are provided with the wireless communication 
function and a multiplicity of types of the health measur- 
ing devices 1a to 1n are employed, the cost of the in- 
home health caring system is enlarged. On the other 
hand, the in-home health caring system according to 
this embodiment has the structure that one data trans- 
ferring device 2 is provided which can be shared by all 
of the health measuring devices 1a to 1n. Therefore, 
enlargement of the cost can be prevented to provide the 
in-home health caring system which is able to realize 
wireless input of data to the terminal device 3 and which 
can easily be operated. 

[0066] The data transferring device 2 may be pro- 
vided with a means for identifying each user. The 
means for identifying each user may be any one of a 
button having name of the user written thereon, a device 
for reading the fingerprint and the like. The identifying 
means must be capable of identifying a user. 
[0067] Usually, there is a possibility that the in- 
home health caring system is used by a plurality of per- 
sons in a home. The terminal device 3 must recognize 
the person, the health data of which has been received. 
As a recognizing means, a method may be employed 
with which names having the possibility of using the 
system are previously registered in the terminal device 
3. When the terminal device 3 has received data from 
the data transferring device 2, the names of the regis- 
tered persons are displayed on the LCD monitor 60 to 
cause a person which must be cared to be selected by 



operating the operation buttons 70, 72 and 74. However, 
if the foregoing method is employed, the user must 
move to the terminal device 3, that is, the system cannot 
conveniently be used. 

5 [0068] On the other hand, the in-home health car- 
ing system according to this embodiment incorporates 
the data transferring device 2 which is capable of identi- 
fying a user. Therefore, when health data is transmitted 
from the data transferring device 2 to the terminal 

10 device 3, ID data of the identified user is transmitted 
together with health data. Thus, the terminal device 3 is 
able to recognize the person, the health data of which 
has been received. As a result, input of health data to 
the terminal device 3 from a remote position is per mit- 
ts ted if the in-home health caring system is used by a plu- 
rality of persons. Therefore, the system can 
considerably easily be operated. 
[0069] The data transferring device 2 may be ena- 
bled to remote-control the terminal device 3. As a 

20 means for remote-controlling the terminal device 3 by 
the data transferring device 2, buttons equivalent to the 
operation buttons 70, 72 and 74 may be provided for the 
upper surface of the data transferring device 2. Moreo- 
ver, the means 22 for performing the wireless transmis- 

25 sion is used to transmit a control code corresponding to 
the operation of the button. In accordance with the 
received control code, the terminal device 3 is operated 
similarly to the case where the operation of any one of 
buttons 70, 72 and 74 has been performed. 

30 [0070] The terminal device 3 is able to display a 
graph of stored health data and perform data communi- 
cation to the outside through the communication infra- 
structure 4. To perform the foregoing operations, the 
operation buttons 70, 72 and 74 provided for the upper 

35 surface of the terminal device 3 must be operated in a 
usual case. In the foregoing case, the user must move 
to the terminal device 3. Therefore, the system cannot 
conveniently be used. 

[0071 ] The in-home health caring system according 

40 to this embodiment enables the data transferring device 
2 to remote-control the terminal device 3. Therefore, all 
of the operations of the terminal device 3 can be per- 
formed from a remote position. As a result, the system 
can significantly easily be operated. 

45 [0072] In the foregoing in-home health caring sys- 
tem, if data about the health is measured by a da/ice 
(for example, a weighing machine or the like which has 
been provided for the home) which has not been con- 
sidered to be the health measuring device for the sys- 

50 tern, data cannot be input to the data transferring 
device. Therefore, data of health measuring devices 1 'a 
to 1 n having no function for transferring measured data 
is first visually confirmed by a user. A result of the con- 
firmation may be input to the data transferring device 2 

55 through a means 22 for inputting numerals, characters 
and graphics. A ten-key corresponds to the means 22 
which inputs numerals, characters and graphics which 
is provided for the data transferring device. The means 
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22 may be a pressure-sensitive pad, a touch panel or 
the like as well as the ten-key. Any means which is 
capable of inputting numerals, characters and graphics 
maybe employed. 

[0073] The in-home health caring system according 
to this embodiment enables data measured by health 
measuring devices 1 'a to 1 'n, which has not been con- 
sidered to be employed in the conventional in-home 
health caring system, to be input to the data transferring 
device 2. 

[0074] An input device 6 incorporating means for 
inputting numerals, characters and graphics and means 
for wireless-transmitting input data to the terminal 
device 3 may be provided. Data measured by the health 
measuring devices 1'a to 1'n having no transferring 
function is input by a method with which data measured 
by the health measuring devices 1'a to 1'n is confirmed 
by a user in a visual manner or the like similarly to the 
foregoing system. A result of the confirmation is input to 
the input device 6, and then the result is wireless-trans- 
mitted to the terminal device 3. 

[0075] The in-home health caring system according 
to the present invention incorporates the input device 6 
with which data measured by the health measuring 
devices 1'a to 1'n having no transferring function can be 
input to the terminal device 3. Therefore, an in-home 
health caring system which can easily be operated can 
be provided. Since the input device 6 is individually pro- 
vided for the data transferring device 2, the position of 
each device may arbitrarily be determined. 

Second embodiment 

[0076] A second embodiment of the present inven- 
tion will now be described with reference to Figs. 7 to 
34. 

[0077] Fig. 7 is a schematic view showing a second 
embodiment of the structure of an in -home health car- 
ing system according to the present invention. Fig. 9 is 
a block diagram showing the internal structure of a 
health measuring device. Fig. 10 is a schematic per- 
spective view showing a terminal device. Fig. 1 1 is a 
diagram showing a communication method of synchro- 
nous serial communication. Fig. 1 2 is a diagram show- 
ing a communication method of start-stop serial 
communication. Fig. 13 is a block diagram showing a 
signal branched portion of the terminal device. Fig. 14 is 
a timing chart for each signal method. Fig. 15 is a sche- 
matic view showing a communication cable. Fig. 1 6 is a 
schematic view showing a plug. Fig. 17 is a schematic 
view showing a detecting means. Fig. 18 is a schematic 
view showing another detecting means. Fig. 19 is a 
block diagram showing a state of the connection 
between the health measuring unit and the terminal 
unit. Fig. 20 is a schematic view showing another com- 
munication cable. Fig. 21 is a block diagram showing a 
state of the connection between another health measur- 
ing unit and the terminal unit. Fig. 22 is a block diagram 



showing a state of the connection between another 
health measuring unit and the terminal unit. Figs. 23 (a) 
to (b)are block diagrams showing another detecting 
means, in which Fig. 23 (a) shows a non-connection 

5 state and Fig. 23 (b) shows a connection state. Fig. 24 
is a block diagram showing another detecting means in 
a non-connection state. Fig. 25 is a block diagram 
showing another detecting means in a connected state. 
Fig. 26 is a block diagram showing another detecting 

10 means in a state where communication has been 
started. Fig. 27 is a timing chart of a signal from estab- 
lishment of the connection of the health measuring unit 
with the terminal unit and completion of the connection. 
Fig. 28 is a block diagram showing a state of the con- 

15 nection between another health measuring unit and the 
terminal unit. Fig. 29 is a block diagram showing a data 
transferring unit. Fig. 30 is a graph showing the wave- 
form of a basic signal for infrared-ray communication. 
Fig. 31 is a diagram showing data format for an infrared- 

20 ray communication. Fig. 32 is a block diagram showing 
an essential portion for controlling communication of 
data. Fig. 33 is a block diagram showing an essential 
portion for controlling another communication of data. 
Fig. 34 is a block diagram showing an essential portion 

25 for controlling another communication of data. 

[0078] The in-home health caring system incorpo- 
rates a home-side system having health measuring 
devices 10a to 1 0n and terminal device 20 for managing 
data about the health (hereinafter expressed as "health 

30 data") measured by the health measuring devices 10a 
to 10n. Moreover, the in-home health caring system 
incorporates a center device 40 connected to a terminal 
device 20 through a communication network 30 and 
provided for an external hospital, a medical examination 

35 center or the like. 

[0079] The health measuring devices 10a to 10n, 
as shown in Fig. 8, incorporate measuring means 11a 
to 1 1 n for measuring a state of the health, storage 
means 12a to 12n for storing measured health data, 

40 transmitting means 13a to 13n for transmitting stored 
health data to the terminal device 20 through a commu- 
nication cable and terminals 14a to 14n which are con- 
nected to the communication cable 100. 
[0080] The measuring means 11a to 11n are 

45 means for measuring the blood pressure if the means 
are the sphygmomanometers. The means are means 
for measuring the body temperature if the means are 
the clinical thermometers. Each of the health measuring 
devices 1 0a to 1 0n is able to measure a variety of health 

so data items. Although the transmitting means 13a to 13n 
are the same means in this embodiment, the means 
may be individual means each using wired communica- 
tion, wireless communication or infrared rays among the 
wireless communication. If a predetermined communi- 

55 cation standard for the health measuring devices 10a to 
10n can be satisfied, the shape of the connector and 
elements which must be provided are not limited. The 
health measuring devices 10a to 10n may be sphyg- 
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momanometers, clinical thermometers, weighing 
machines, body fat meters, electrocardiograph or blood- 
sugar level meters. The devices are not limited particu- 
larly if the device is capable of measuring a state of the 
health in the home. The health measuring devices 10a 
to 10n may be devices of one type or various devices 
which are combined when they are used. 

[0081] As shown in Fig. 10, the terminal device 20 
incorporates a microprocessor 21 for controlling the ter- 
minal device 20; a ROM 30 in which BIOS or OS has 
been stored; a RAM 32 serving as a work area; a flash 
memory 34 for storing application software and data; a 
receiving means 50 for receiving data transmitted from 
each of the health measuring devices 10a to 1 0n; a con- 
nection terminal 52 for receiving data; a communication 
means 60 for performing data communication with an 
external terminal; a connection terminal 62 for the cir- 
cuit; an LCD monitor 70; operation buttons 82, 84, 86 
and 88; a voice output circuit 90 for performing voice 
guidance; and a speaker device 92. 
[0082] The receiving circuit 100 and the receiving 
connection terminal 102 for receiving data transmitted 
from the health measuring devices 10a to 10n vary 
depending on the communication method of the health 
measuring devices 10a to 10n. A reading circuit and a 
connection terminal adaptable to the communication 
method are provided. If synchronous serial communica- 
tion is employed, a receiving circuit for the synchronous 
serial communication and a connection terminal suita- 
ble to the foregoing method are employed. When start- 
stop serial communication is employed, a receiving cir- 
cuit for the start-stop serial communication and connec- 
tion terminal suitable to the foregoing method are 
employed. If the communication method is able to com- 
municate data between the health measuring devices 
10a to 10n and the terminal device 20, the communica- 
tion method is not limited. 

[0083] The communication means 60 and the con- 
nection terminal 62 for the circuit vary depending on the 
type of the communication network 30. That is, an 
adaptable communication circuit and a connection ter- 
minal are provided. If the public line is used, a public- 
line modem circuit and a connection terminal for the 
public line must be employed. If the CATV line is used, a 
cable modem circuit and a connection terminal for the 
CATV circuit must be provided. The communication net- 
work 30 further includes the PHS line and the ISDN line. 
The communication network is not limited. 
[0084] The voice output circuit 90 and the speaker 
device 92 output voice to a user to guide the method of 
using the terminal device 20. Voice files included in the 
application software is coded to be adaptable to the 
state so that voice is output from the speaker device 92. 

Judgment of communication method 

[0085] In the conventional in-home health caring 
system, the receiving means 50 for receiving health 



data transmitted from each of the health measuring 
devices 10a to 10n and the connection terminal 52 for 
receiving data vary depending on the communication 
method of the health measuring devices 10a to 10n. 
5 Therefore, adaptable receiving means and connection 
terminal must be provided. If the synchronous serial 
communication method is used, a synchronous serial 
communication receiving means and a connection ter- 
minal adaptable to the synchronous serial communica- 
te tion method must be employed. If the start-stop serial 
communication method is used, a start-stop serial com- 
munication receiving means and a connection terminal 
adaptable to the foregoing communication must be 
employed. If plural types of communication methods, 
is such as the synchronous method, asynchronous 
method, serial communication and another communica- 
tion, are provided among the health measuring devices 
10a to 10n and the terminal device 20, a user must 
switch the line and the terminal adaptable to the com- 
20 munication method whenever the health measuring 
devices 10a to 10n adapted to a different communica- 
tion method. Therefore, a complicated operation must 
be performed. 

[0086] Therefore, the in-home health caring system 

25 according to this embodiment has the structure that the 
communication is performed among the health measur- 
ing devices 10a to 10n and the terminal device 20 
through a common connection terminal 52. The struc- 
ture for performing the communication will now be 

30 described. 

[0087] As shown in Fig. 1 1 , the synchronous serial 
communication is performed such that synchronous 
clocks (CLK) are transmitted from the transmitting 
means 13a to 13n to the terminal device 20 through the 

35 terminals 1 4a to 1 4n at synchronizing intervals of 46 |um 
to 130 jim. At this time, data (DATA) synchronized with 
the synchronous clocks are transmitted. 
[0088] The communication among the health meas- 
uring devices 10a to 10n and the terminal device 20 is 

40 started by emitting a data request signal (DREQ) from a 
first terminal 100 of the connection terminal 52 of the 
terminal device 20 to the health measuring devices 10a 
to 1 0n. First terminals 1 5a to 1 5n of the terminals 1 4a to 
14n of the health measuring devices 10a to 10n receive 

45 the data request signal (D REQ). In response to the data 
request signal (DREQ), synchronous clocks (CLK) are 
transmitted from fourth terminals 1 8a to 1 8n of the ter- 
minals 1 4a to 1 4n to the terminal device 20 through third 
terminals 17a to 17n. 

so [0089] In the terminal device 20, a fourth terminal 
106 and a third terminal 104 of the connection terminal 
52 receive the synchronous clocks (CLK) and data 
(DATA). Note that a second terminal 102 of the connec- 
tion terminal 52 and control means 16a to 16n are com- 

55 mon ground terminals. 

[0090] When a start-stop serial communication 
conforming RS232C is employed, as shown in Fig. 12, 
the communication between each health measuring 
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devices 10a to 10n and the terminal device 20 is started 
by emitting a data request signal (DREQ) from the first 
terminal 100 of the connection terminal 52 of the termi- 
nal device 20 to the health measuring devices 10a to 
1 0n. The first terminals 1 5a to 1 5n of the terminals 1 4a 5 
to 14n of the health measuring devices 10a to 10n 
receive the data request signal (DREQ). In response to 
the data request signal (DREQ), data (DATA) is trans- 
mitted from the third terminals 1 7a to 1 7n to the terminal 
device 20. In the terminal device 20, the third terminal w 
104 of the connection terminal 52 receives data (DATA). 
Note that the second terminal 1 02 of the connection ter- 
minal 52 and the control means 16a to 16n of the termi- 
nals 14a to 14n are common ground terminals. The 
fourth terminal 108 of the connection terminal 52 and 15 
the fourth terminals 18a to 18n of the terminals 14a to 
14n are not used in the foregoing communication 
method. In Figs. 1 1 and 12, a chart shows signals when 
viewed from the health measuring device 10a. 

[0091 ] As described above, the in-home health car- 20 
ing system according to this embodiment enables data 
communication to be performed by using the common 
connection terminal 52 if health data is communicated 
by using a different communication method. Therefore, 
a user is not required to select a connection terminal to 25 
be adaptable to the communication method. 
[0092] If the common terminal is employed, the 
received signal must be assigned in the terminal device 
20 in order to enable the terminal device 20 to receive 
health data from the health measuring devices 1 0a to 30 
10n. Then, a data receiving application adaptable to the 
communication method must be constituted so as to be 
selected by the user. Then, input of data is permitted. 
Therefore, a very complicated process is required. 
[0093] Therefore, as shown in Fig. 13, the terminal 35 
device 20 is structured such that received data is 
branched to transmit data of the synchronous serial 
communication to a port 1 12 of the microprocessor 21 . 
Data of the start-stop serial communication is transmit- 
ted to a port 1 1 4 of the microprocessor 21 . 40 
[0094] The in-home health caring system according 
to this embodiment has a delay time from receipt of the 
data request signal (DREQ) from the terminal device 20 
to transmission of data, as shown in Fig. 14, the delay 
time being provided for each communication method of 45 
the health measuring devices 10a to 10n. An individual 
delay time is set for each communication method. For 
example, 100 ms is provided for the start-stop serial 
communication, while 500 ms is provided for the syn- 
chronous serial communication. Note that the number so 
of the delay times is not limited to the foregoing values. 
The number may be changed to be adaptable to the 
employed communication methods. 
[0095] The process of the receiving means 50 cor- 
responding to the determining means of the terminal 55 
device 20 which is performed at the foregoing time will 
now be described. The receipt of the start-stop serial 
communication is waited for with a width of 50 ms to 1 50 



ms, while the receipt of the synchronous serial commu- 
nication is waited for with a width of 400 ms to 600 ms. 

[0096] The terminal device 20 waits for data of the 
start-stop serial communication. If data is transmitted 
within a period of time from 50 ms to 150 ms from start 
of the waiting, a determination is performed that the 
communication method is the start-stop serial commu- 
nication. Then, a process of data is performed. After a 
lapse of 1 50 ms, data of the synchronous serial commu- 
nication is waited for. If data is transmitted in a period of 
time of 400 ms to 600 ms from start of the waiting, a 
determination is made that the communication method 
is the synchronous serial communication. Then, a proc- 
ess of data is performed. If data is transmitted until a 50 
ms elapses from start of the waiting, if data is transmit- 
ted in a period of time from 150 ms to 400 ms or if no 
data is transmitted after a lapse of 600 ms, an error in 
the data communication is determined. The foregoing 
fact is communicated to the user. 
[0097] The in-home health caring system according 
to this embodiment has the delay time for each commu- 
nication method. Therefore, if the health measuring 
devices 10a to 10n having individual communication 
methods are employed, the user does not recognize the 
communication method. By simply connecting the com- 
munication cable to the common terminal to transmit 
data, the terminal device is able to automatically deter- 
mine the communication method to process data. 

Detecting wired communication 

[0098] The receiving means 50 for receiving health 
data transmitted from each of the health measuring 
devices 10a to 10n and the connection terminal 52 for 
receiving data vary depending on the communication 
method of the health measuring devices 10a to 10n. 
Therefore, adaptable receiving means and connection 
terminal must be provided. If the synchronous serial 
communication method is used, a synchronous serial 
communication receiving means and a connection ter- 
minal adaptable to the synchronous serial communica- 
tion method must be employed. If the start-stop serial 
communication method is used, a start-stop serial com- 
munication receiving means and a connection terminal 
adaptable to the foregoing communication must be 
employed. As a matter of course, any reading means 
and a connection terminal may be provided if the com- 
munication between the health measuring devices 10a 
to 10n and the terminal device 20 is permitted. 
[0099] A communication cable 100 for connecting 
the health measuring devices 10a to lOn and the termi- 
nal device 20 has a schematic structure as shown in 
Fig. 15. The data receiving connection terminal 52 of 
the terminal device 20 is a plug 120 (see Fig. 16) adapt- 
able to a probe 1 10 of the communication cable 100. A 
detecting switch 140 for detecting the reliable connec- 
tion between the plug 120 and the probe 110 is dis- 
posed at an end of the plug 120 (see Fig. 17). The 
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detecting switch 140 has a projection 141 which is 
capable of downwards moving the leading end of the 
probe 110. When the probe 110 has completely be 
inserted into the plug 120 as shown in Fig. 18, the pro- 
jection 141 is downwards moved. Thus, the detecting 
switch 140 is switched on so that the complete connec- 
tion is detected. 

[0100] When the health measuring devices 10a to 
10n and the terminal device 20 have been connected to 
one another by the communication cable 100, the con- 
nection shown in Fig. 19 is established. That is, the first 
terminal 15, the second terminal 16 and the third termi- 
nal 17 constituting the connection terminals 14a to 14n 
of the health measuring devices 10a to 10n are con- 
nected to a first terminal 121, a second terminal 122 
and a third terminal 123, which constitute the plug 120 
of the terminal device 20. The connections are estab- 
lished through a first terminal 111 and a second termi- 
nal 1 12 and a third terminal 1 13 of the probe 110, which 
are provided for the end of the communication cable 
1 00, and the signal lines 171, 1 72 and 1 73. 
[0101] When the probe 110 has completely be 
inserted into the plug 120, the detecting switch 140 is 
switched on. Thus, a signal indicating this is transmitted 
to the microprocessor 21 . Thus, the microprocessor 21 
transmits, to the health measuring devices 10a to 10n, a 
request signal for transmission of data, the signal being 
transmitted through the signal line 171. The health 
measuring devices 10a to 10n, which have received the 
request signal, transmit measured data to the terminal 
device 20 through the signal line 1 73. Note that the sig- 
nal line 172 is a ground line in this embodiment. 
[0102] In the in-home health caring system accord- 
ing to this embodiment, a user is required to simply con- 
nect the communication cable 100 between the health 
measuring devices 10a to 10n and the terminal device 
20. Thus, communication of health data can automati- 
cally be started. Therefore, the complicated operation 
required for the conventional structure to input health 
data can be omitted. Note that a detecting means may 
be provided for each of the health measuring devices 
10a to 10n to detect the connection between the health 
measuring devices 10a to 10n and the communication 
cable 100. Thus, transmission of data is started. 
[0103] In the above-mentioned structure, the 
detecting switch 1 40 serving as the detecting means is 
not provided between the health measuring devices 1 0a 
to 10n and the communication cable 100. Therefore, the 
health measuring devices 10a to 10n and the communi- 
cation cable 100 must initially be connected to one 
another. Also a detecting switch 141 may be provided 
for each of the connection terminals 14a to 14n of the 
health measuring devices 10a to 10n. To communicate 
a state of the detecting switch 141 provided for the 
health measuring devices 10a to 10n, a fourth terminal 
1 14 is provided to the probe 1 10 of the communication 
cable 100, as shown in Fig. 20. As shown in Fig. 21, a 
signal line 174 is provided between each of the health 



measuring devices 10a to 10n and the terminal device 
20. 

[01 04] The foregoing structure enables the terminal 
device 20 to determine whether or not the communica- 

5 tion cable 100 has been connected to the health meas- 
uring devices 10a to 10n. Therefore, communication of 
data can automatically be started after a confirmation of 
the reliable connection of the two ends of the communi- 
cation cable 100. 

10 [0105] As an alternative to the foregoing detecting 
means (the detecting switches 140 and 141), a detect- 
ing means for detecting whether or not the wired com- 
munication can electrically be performed may be 
provided. That is, as shown in Fig. 22, a signal line 1 74 

is is added to the structure shown in Fig. 19. Thus, a fourth 
terminal 18 of the health measuring devices 10a to 10n 
to which the signal line 174 is grounded. In the forego- 
ing structure, the receiving means 50 to which the signal 
line 174 is connected pulls up the signal line 174 in the 

20 terminal device 20. 

[0106] When the communication cable 100 is not 
connected (see Fig. 23 (a), as shown in Fig. 23, the 
structure is arranged such that the receiving means 50 
pulls up the signal level to cause the signal level to be "H 

25 (High)". Therefore, when the health measuring devices 
10a to 10n and the terminal device 20 are not con- 
nected to one another by the signal line 174, the signal 
level of a port 21 0 of the microprocessor 21 of the termi- 
nal device 20 is made to be "H". After the connection 

30 has been established, the signal level of the port 210 is 
made to be "L (Low)". 

[0107] In the foregoing structure, the signal level of 
the port 210 of the microprocessor 21 is changed when 
the connection among the health measuring devices 

35 1 0a to 1 0n and the terminal device 20 have been estab- 
lished to permit communication regardless of the con- 
necting order of the health measuring devices 10a to 
10n and the terminal device 20. Therefore, detection of 
the change enables communication of data to automat- 

40 ically be started. 

[01 08] A structure which is capable of obtaining the 
foregoing effect without addition of the signal line 174 
will now be described. As shown in Fig. 24, a detecting 
means 19 is provided for the receiving means 50 of the 

45 terminal device 20 to detect the signal level of the signal 
line 171. Moreover, a detecting means 190 is provided 
for the storage means 12a to 12n of the health measur- 
ing devices 10a to 10n. Thus, when the health measur- 
ing devices 10a to 10n and the terminal device 20 are 

so connected to one another and thus communication has 
been permitted, the signal level of the signal line 171 is 
changed. The detecting means 190 incorporates a 
switch 192 and a voltage-level detecting circuit 196. 
[0109] The operation of the foregoing structure will 

55 now be described. When the health measuring devices 
10a to 10n and the terminal device 20 are not con- 
nected to one another, the switch 192 serving as the 
detecting means is switched off, as shown in Fig. 24. 
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Therefore, the signal level of the port 216 of the micro- 
processor 21 is "H". When the health measuring 
devices 10a to 10n and the terminal device 20 have 
been connected to one another, the detecting means 19 
lowers the signal level of the signal line 171 to "L", as 
shown in Fig. 25. Thus, the signal level of the port 216 
of the microprocessor 21 is made to be "LOW". As a 
result, completion of the connection can be detected. 
After the completion of the connection has been 
detected, the switch 192 is switched on, as shown in 
Fig. 26. Thus, communication of data is started. 

[0110] When the communication cable 100 for the 
wired communication is connected, specifically, when 
the probe 1 1 0 is inserted into the plug 1 20, noise is pro- 
duced in the signal lines 171 and so forth, as shown in 
Fig. 27. Produced noise sometimes causes a malfunc- 
tion because noise is introduced into the signal line for 
transmitting data or the signal line for performing con- 
trol. Therefore, the terminal device 20 is structured such 
that a signal supplied to the signal line 1 71 and so forth 
is interrupted from point A (see Fig. 27) at which com- 
pletion of the connection has been confirmed to lapse of 
waiting time T. Thus, an influence of noise can be pre- 
vented. When communication of data is started at point 
B (see Fig. 27), resistance against noise which is pro- 
duced owning to contact between the probe 1 10 and the 
plug 120 can be improved. 

[011 1] As shown in Fig. 28, switches 242, 244 (and 
246) are provided for the signal lines in the terminal 
device 20 to which the signal lines 171, 172, 173 (and 
1 74) are connected. The switches 242, 244 (and 246) 
are switched off until the connection has been con- 
firmed. Thus, the connection is physically interrupted. 
After the connection of the signal lines 171, 172, 173 
(and 174) has been confirmed, the switches 242, 244 
(and 246) are switched on to start communication of 
data. As a result of the foregoing structure, an influence 
of noise which is produced when the signal lines 171, 
172, 173 (and 174) are connected can completely be 
eliminated. 

[0112] As described above, the embodiment of the 
present invention has the structure that when wired 
communication is permitted, communication of data 
from the health measuring devices 1 0a to 1 0n to the ter- 
minal device 20 is automatically started. Therefore, a 
necessity of performing a process for depressing a 
transmission button or the like can be eliminated. As a 
result, input of health data is facilitated. When, a plural- 
ity of health measuring devices are employed, informa- 
tion about the health measuring device with which the 
wired communication will be performed must be input to 
the terminal device 20. 

[0113] Therefore, an ID code particular to each 
health measuring devices 10a to 10n may be added to 
measured data which must be transmitted. 
[0114] In a case of a sphygmomanometer, ID code 
"01" of the sphygmomanometer is transmitted, and then 
data of the measured blood pressure is transmitted. In a 



case of a clinical thermometer, ID code "02" of the clini- 
cal thermometer is transmitted, and then data of the 
measured body temperature is transmitted. The ID code 
of each device is artificially and previously set by so as 
5 to be stored in the transmitting means 1 3a to 1 3n of the 
health measuring devices 10a to 10n. 

[0115] In the terminal device 20, the microproces- 
sor 21 determines the transmitted ID code so as to 
automatically recognize the health measuring device 

w from which measured data has been transmitted. More- 
over, a calculating process, a display process, a storage 
process and so forth corresponding to measured data 
are performed. As a result, a necessity of previously 
inputting, to the terminal device 20, information about 

15 the health measuring device with which wired communi- 
cation will be performed can be eliminated. As a result, 
input of health data to the terminal device 20 can fur- 
thermore easily be performed. 

20 Communication control 

[01 1 6] The data transferring device 50, as shown in 
Fig. 29, incorporates a receiving circuit 54 for receiving 
health data transmitted from the health measuring 

25 devices 10a to 1 0n; a connection terminal 55 for receiv- 
ing data; a transmitting circuit 56 for wireless-transmit- 
ting received health data to the terminal device 20; a 
light transmitting device 57 for transmitting data; and a 
control device 52 for controlling the foregoing devices. 

30 [0117] Communication of data between the termi- 
nal device 20 and the data transferring device 50 is per- 
formed by using infrared-ray communication. Therefore, 
the connection terminal 102 and the light transmitting 
device 57 are provided. The wireless communication 

35 includes a multiplicity of methods as well as the infra- 
red-ray communication. If the method is able to perform 
communication of data, the method is not limited. 
[0118] The specifications of the infrared-ray com- 
munication which are employed in this embodiment will 

40 now be described. The following specification is an 
example, and the specification is not limited to this. 
[01 19] As a carrier wave, an infrared ray having a 
wavelength band of 900 nm to 950 nm is employed. The 
frequency band for a sub-carrier wave is 36.7 ± 0.3 kHz 

45 and the duty ratio is 33 %. In this embodiment, the pulse 
train is subjected to PPM (Pulse Phase Modulation). 
The amplitude of the sub-carrier wave is modulated 
(subjected to primary modulation) with the pulse train. 
The sub-carrier wave is used to modulate the amplitude 

so of the infrared ray. The modulation method is arranged 
as described above. A waveform of the thus-formed 
basic signal is shown in Fig. 6. Note that time T is basic 
signal time and T = 436 jas. Time t is sub-carrier wave 
(having a frequency of 36.7 kHz and a duty ratio of 33 

55 %). 

[0120] As a data format for the communication, a 
format shown in Fig. 31 is employed. In Fig. 31, leader 
is a marker indicating the leading end of the signal and 
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HD is a header code. The header code HD is able to 
contain information about the manufacturer codes of the 
health measuring devices 10a to 10n and codes indicat- 
ing the types of the health measuring devices 10a to 
10n. Therefore, interference with a device which 
employs another infrared-ray communication can be 
prevented. DATA is a portion for holding health data 
measured by the health measuring devices 10a to 10n. 
P is a parity code which is a 4-bit code for verifying an 
error or transmitted data. The parity code P is a value 
obtained by sectioning header code HD and health data 
DATA into four-bit portions and by obtaining the exclu- 
sive OR of the foregoing portions. Verification of an 
error using the parity code is performed by comparing 
the parity code P received by the terminal device 20, the 
header code HD and parity code P' obtained by re-cal- 
culation from health data DATA with one another. Trailer 
is a marker indicating the trailing end of the signal. 

[0121] The terminal device 20 according to this 
embodiment, as shown in Fig. 32, incorporates a com- 
munication control device 22 for controlling wired com- 
munication which is performed with the health 
measuring devices 10a to 10n and wireless communi- 
cation which is performed with the data transferring 
device 50. The communication control device 22 has a 
function of performing an interruption process. A priority 
order of interruption is previously provided to wait for 
receipt of data transmitted from the health measuring 
devices 10a to 10n and the data transferring device 50. 
The communication control device 22 according to this 
embodiment waits for data (data which is transmitted by 
the wireless communication) which is transmitted from 
the data transferring device 50 with priority. During wire- 
less communication between the data transferring 
device 50 and the microprocessor 21 or when the health 
measuring devices 1 0a to 1 0n (which employs the wired 
communication) and the data transferring device 50 
(which employs the wireless communication) have 
simultaneously started communication, the communica- 
tion control device 22 performs a mask process to pre- 
vent interruption of the wired communication from the 
health measuring devices 10a to 10n. When data has 
been transmitted from the data transferring device 50 
during wired communication from the health measuring 
devices 10a to 10n to the terminal device 20, the com- 
munication from the health measuring devices 10a to 
10n is stopped. In this case, data transmitted from the 
data transferring device 50 is received with priority. The 
reason why data transmitted by the wireless communi- 
cation with priority as compared with the wired commu- 
nication is that a process for requiring re-transmission of 
data transmitted by the wired communication can easily 
be performed as compared with data transmitted by the 
wireless communication. As a matter of course, data 
which is given the priority is not limited to this. 
[0122] As a result, in the in-home health caring sys- 
tem according to this embodiment, the terminal device 
20 performs the interruption process of the wired com- 



munication from the health measuring devices 10a to 
10n and the wireless communication from the data 
transferring device 50. Therefore, data of either of the 
methods can reliably be received. 

5 [0123] In the in-home health caring system accord- 
ing to this embodiment, when wireless communication 
is interrupted during wired communication or when 
wired communication and wireless communication are 
simultaneously performed, completion of the wireless 

10 communication is waited for. Then, the wired communi- 
cation is continued. After the wireless communication 
has been completed, the communication control device 
22 requests the health measuring devices 10a to 10n, 
which have been again connected, to transmit data. As 

15 a result, both of the data items can be received. 

[0124] Since the communication control device 22 
masks interruption of the wired communication, there is 
a possibility that data which is communicated by the 
wired communication cannot be received by the termi- 

20 nal device 20 when wired communication is performed 
during wireless communication. Therefore, a structure 
may be employed in which an interruption signal from 
the receiving circuit for receiving data from the health 
measuring devices 10a to 10n is detected so as to hold 

25 information about the interruption signal. An interruption 
detecting means 120 having a function for erasing the 
held information item may be added. As a result, if wired 
communication is performed during wireless communi- 
cation, execution of the wired communication can be 

30 recognized. Therefore, after the wireless communica- 
tion has been completed, transmission of data can be 
requested to the health measuring devices 10a to 10n 
which has performed the wired communication. 
[0125] The communication control device 22 

35 checks information which is held by the interruption 
detecting means 120 after receipt of data transmitted by 
the wireless communication. If information indicating 
interruption is detected, information in the interruption 
detecting means 120 is erased. Then, the communica- 

40 tion control device 22 requests the health measuring 
devices 10a to 10n to transmit data. Therefore, a state 
in which wired communication which is performed dur- 
ing wireless communication cannot be received by the 
terminal device 20 can be prevented. 

45 [0126] To enable the in-home health caring system 
to prevent the state in which data communicated by the 
wired communication cannot be received by the termi- 
nal device 20 if wired communication is performed dur- 
ing wireless communication, a cable for connecting the 

so health measuring devices 10a to 10n and the terminal 
device 20 must be connected until the wired communi- 
cation is completed. That is, if the cable of the health 
measuring devices 10a to 10n which perform the wired 
communication during the wireless communication is 

55 removed, the request to transmit data cannot be per- 
formed. Therefore, the foregoing structure cannot over- 
come the above-mentioned state. 
[0127] Therefore, a structure may be employed in 



14 



27 



EP 0 996 075 A2 



28 



which data can simultaneously be received without the 
request for transmission if wired communication and 
wireless communication are simultaneously performed 
or if either communication is performed during another 
communication. 

[0128] For example, as shown in Fig. 34, communi- 
cation control devices 24 and 26 each having a buffer 
function for storing data are connected to the receiving 
circuit 100 and the receiving circuit 110 for receiving 
data from the data transferring device 50. The commu- 
nication control devices 24 and 26 are able to independ- 
ently store data. Thus, after all of the data items have 
been received, the communication control devices 24 
and 26 transfer data to the microprocessor 21 . 
[01 29] If the microprocessor 21 is in a state in which 
it is able to perform the wired communication and the 
wireless communication, the microprocessor 21 may 
receive data transmitted by either of the communication 
method. If data is transmitted by another communica- 
tion method during the foregoing receiving process, the 
microprocessor 21 may operate the communication 
control devices 24 and 26. 

[0130] The present invention is not limited by these 
embodiments. 

[0131] In the embodiment, although the several 
specific features are in the same device of the present 
invention, only one feature could be employed. 
[0132] As described above, according to the aspect 
of the present invention, the system incorporates the 
plural health measuring devices each having the means 
for measuring a state of the health and the means for 
transmitting measured data to the data transferring 
device thereof; the data transferring device incorporat- 
ing the means for reading data transmitted by the health 
measuring device and means for wireless-transmitting, 
to the terminal device, read data; and the operation 
means incorporating the means for receiving data wire- 
less-transmitted by the data transferring means, the 
means for managing data and the means arranged to 
be operated by a user. Therefore, only one of the data 
transferring device capable of reading data of all of the 
health measuring devices enables a necessity of provid- 
ing means for performing wireless transmission for all 
the health measuring devices to be eliminated. There- 
fore, data measured by the health measuring device 
can be wireless-transmitted to the terminal device. As a 
result, an effect can be obtained in that the low-cost in- 
home health caring system which can easily be oper- 
ated is provided. 

[0133] According to the aspect of the present inven- 
tion, the data transferring means has the structure 
according to the in-home health caring system claimed 
in claim 1 , wherein there is provided the means for iden- 
tifying a user, and ID data of the person identified by the 
means for identifying a user is enabled to be transmitted 
to the terminal device. Therefore, an effect can be 
obtained in that the in-home health caring system is 
provided with which data of each person can be input to 



the terminal device from a remote position if a plurality 
of user use the system and which can easily be oper- 
ated. 

[0134] According to another aspect of the present 
5 invention, the data transferring means has the structure 
according to the in-home health caring system 
described above, wherein there is provided the means 
for remote-controlling the terminal device, and the con- 
trol code for remote-controlling the terminal device is 
10 enabled to be transmitted to the terminal device. There- 
fore, the data transferring device is able to remote-con- 
trol the terminal device. Therefore, all of the operations 
of the terminal device can be performed from a remote 
position. As a result, an effect can be obtained in that 
15 the in-home health caring system is provided which can 
easily be operated. 

[0135] According to another aspect of the present 
invention, there is provided the in-home health caring 
system comprising: the plural health measuring devices 

20 each having the means for measuring a state of the 
health and the means for transmitting measured data to 
the data transferring device; the data transferring device 
incorporating the means for reading data transmitted by 
the health measuring device and the means for wire- 

25 less-transmitting, to the terminal device, read data; and 
the terminal device incorporating the means for receiv- 
ing data wireless-transmitted by the data transferring 
device, the means for managing data and the means 
arranged to be operated by a user, wherein the data 

30 transferring device is provided with the means for input- 
ting numerals, characters and graphics, and data input 
by the input means is enabled to be transmitted to the 
terminal device. Therefore, provision of one data trans- 
ferring device which is capable of reading data of the 

35 health measuring device enables the necessity of pro- 
viding means having the wireless transmission function 
for all of the health measuring device to be eliminated. 
Data measured by the health measuring device can be 
wireless-transmitted to the terminal device. Data which 

40 cannot be read by the data transferring device can be 
input to the data transferring device by using the means 
for inputting numerals, characters and graphics. As a 
result, an effect can be obtained in that the low-cost in- 
home health caring system is provided which can easily 

45 be operated and with which data of the health measur- 
ing device which cannot be read by the data transferring 
device can be input to the terminal device. 
[0136] Another aspect of the present invention, 
there is provided an in-home health caring system corn- 
so prising: a plurality of health measuring devices each 
having means for measuring a state of the health and 
means for transmitting measured data to a data trans- 
ferring device; the data transferring device incorporating 
means for reading data transmitted by the health meas- 

55 uring device and means for wireless-transmitting, to a 
terminal device, read data; and the terminal device 
incorporating means for receiving data wireless-trans- 
mitted by the data transferring device, means for man- 
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aging data and means arranged to be operated by a 
user, further comprising an input device having means 
for inputting numerals, characters and graphics and 
means for wireless-transmitting supplied data to the ter- 
minal device. Therefore, provision of one data transfer- 
ring device which is capable of reading data of the 
health measuring device enables the necessity of pro- 
viding the means capable of performing wireless trans- 
mission for all of the health measuring devices to be 
eliminated. Therefore, data measured by the health 
measuring device can be wireless-transmitted to the 
terminal device. Data of the health measuring device 
which cannot be read by the data transferring device 
can be wireless-transmitted to the terminal device by 
using the input device. Therefore, an effect can be 
obtained in that the low-cost in-home health caring sys- 
tem which can easily be operated and with which data 
of the health measuring device which cannot be read by 
the data transferring device can be input to the terminal 
device. 

[0137] Another aspect of the present invention, 
there is provided the in-home health caring system 
comprising: the health measuring device incorporating 
the measuring means for measuring a state of the 
health and the transmitting means for transmitting 
measured data to the terminal device; and the terminal 
device incorporating the receiving means for receiving 
data transmitted by the health measuring device and 
the managing means for managing received data, 
wherein one connection terminal and the determining 
means for determining a communication method of data 
received through the connection terminal are provided 
for the terminal device so that data transmitted from the 
health measuring device by using a variety of communi- 
cation methods is received by the terminal device 
through the connection terminal. Therefore, the use is 
not required to select the connection terminal adaptable 
to the communication method. Therefore, the connec- 
tion of the health measuring device can correctly be 
established. Moreover, the communication method of 
the health measuring device can automatically be deter- 
mined/processed by the terminal device. Therefore, an 
effect can be obtained in that the in-home health caring 
system can be provided with which a user does not rec- 
ognize the communication method if a variety of com- 
munication methods are employed to perform data 
communication between the health measuring device 
and the terminal device when health data is communi- 
cated between the health measuring device and the ter- 
minal device. 

[0138] In a structure according to the in-home 
health caring system of the presentinvention described 
above, wherein the health measuring device is arranged 
to transmit data after a lapse of a delay time previously 
determined for each communication method after the 
health measuring device and the terminal device have 
been connected to each other, and the determining 
means for determining the communication method of 



the terminal device measures time taken from establish- 
ment of the connection between the health measuring 
device and the terminal device to start of transmission 
of data to determine the communication method 

5 employed by the health measuring device. Therefore, 
the communication method can be determined only by 
measuring time from the establishment of the connec- 
tion between the health measuring device and the ter- 
minal device to start of transmission of data. As a result, 

w an effect can be obtained in that the communication 
method can easily and accurately be determined. 

[0139] As described above, according to an aspect 
of the present invention, there is provided the in-home 
health caring system comprising: the health measuring 

15 device incorporating the measuring means for measur- 
ing a state of health and the transmitting means for 
transmitting measured data to the terminal device; and 
the terminal device incorporating the receiving means 
for receiving data transmitted from the health measuring 

20 device and structured such that wired communication is 
performed between the health measuring device and 
the terminal device, wherein the detecting means for 
detecting whether or not the wired communication is 
enabled is provided for at least either of the health 

25 measuring device or the terminal device, and transmis- 
sion of data from the health measuring device to the ter- 
minal device is started when detection has been made 
that the wired communication can be performed. There- 
fore, the necessity of performing the operation for start- 

30 ing communication of health data after the wired 
communication has been enabled can be eliminated. 
Since transmission of health data is automatically 
started after the wired communication has been ena- 
bled, the in-home health caring system can be provided 

35 with which a complicated operation for inputting health 
data to the terminal device is not required. 
[0140] In a structure of the in-home health caring 
system of the present invention described above, 
wherein the detecting means incorporates a circuit por- 

40 tion in which the logical level of a signal is inverted when 
the wired connection between the health measuring 
device and the terminal device permits communication. 
Therefore, whether or not the wired communication can 
be performed can electrically be detected. Therefore, 

45 an effect can be obtained in that the state in which the 
communication can be permitted can reliably be 
detected. 

[0141] In a structure of the in-home health caring 
system of the present invention described above, 

so wherein data is transmitted from the health measuring 
device after a lapse of a predetermined waiting time 
from detection of the communication permissible state 
by the detecting means. Therefore, transmission of data 
is not performed in a period of time in which noise is 

55 most easily produced. The foregoing period of time is 
made to be the waiting time. Therefore, a malfunction 
caused from noise produced when the health measur- 
ing device and the terminal device are connected to 
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each other can be prevented. Therefore, an effect can 
be obtained in that the reliability of communication of 
data can be improved. 

[0142] In a structure of the in-home health caring 
system of the present invention described above, 
wherein the signal line disposed between the health 
measuring device and the terminal device to transmit 
data is physically interrupted until the waiting time 
elapses. Therefore, noise produced when the health 
measuring device and the terminal device are con- 
nected to each other can be interrupted. As a result, an 
effect can be obtained in that a malfunction caused from 
noise can be prevented. 

[0143] Another aspect of the present invention, 
there is provided the in-home health caring system 
comprising: the health measuring device incorporating 
the measuring means for measuring a state of health 
and the transmitting means for transmitting data to the 
terminal device; and the terminal device incorporating 
the receiving means for receiving data transmitted from 
the health measuring device and the managing means 
for managing received data, wherein the communica- 
tion control portion for performing an interruption proc- 
ess is provided for the terminal device, and the 
communication control portion performs waiting for 
receipt of data transmitted by wired communication or 
wireless communication. Therefore, if the interruption 
process causes both of the wired communication and 
the wireless communication to simultaneously be per- 
formed or if transmission of data by either communica- 
tion method is started during receipt of data by another 
method, the communication method which has been 
previously set is received with priority. Therefore, a pos- 
sibility of generation of data which cannot be received 
can be lowered. As a result, an effect can be obtained in 
that the in-home health caring system can be provided 
with which health data can easily be input to the termi- 
nal device. 

[0144] In a structure according to the in-home 
health caring system of the present invention, when 
data transmitted by the wireless communication has 
been received during receipt of data by the wired com- 
munication, the communication control portion of the 
terminal device interrupts the receipt of data by the 
wired communication and data transmitted by the wire- 
less communication is received with a priority, and then 
data transmitted by the wired communication is 
received. Therefore, both of data items transmitted by 
the wired communication and the wireless communica- 
tion can be received. Therefore, an effect can be 
obtained in that operability of a process for inputting 
health data to the terminal device and the reliability of 
the system can be improved. 

[0145] In a structure according to the in-home 
health caring system of the present invention, wherein 
when data transmitted by the wired communication is 
received during receipt of data transmitted by the wire- 
less communication, the communication control portion 



of the terminal device does not interrupt receipt of data 
transmitted by the wireless communication and receives 
data transmitted by the wireless communication with a 
priority, and then the communication control portion 

5 receives data transmitted by the wired communication. 
Therefore, data transmitted by both of the wired com- 
munication and the wireless c can be received. Thus, an 
effect can be obtained in that the operability of the proc- 
ess for inputting health data to the terminal device and 

10 the reliability of the system can be improved. 

[0146] According to another aspect of the present 
invention, there is provided an in-home health caring 
system comprising: a health measuring device incorpo- 
rating measuring means for measuring a state of health 

15 and transmitting means for transmitting measured data 
to a terminal device; and a terminal device incorporates 
receiving means for receiving data transmitted by the 
health measuring device and managing means for man- 
aging received data, wherein a communication control 

20 portion having a buffer function is provided for the termi- 
nal device, and when data transmitted by wireless com- 
munication or wired communication is received during 
receipt of data by the other communication method 
which is the wireless communication or the wired com- 

25 munication, the communication control portion tempo- 
rarily stores data transmitted by the other 
communication method until receipt of data transmitted 
by the communication method which has previously 
been employed is completed. Therefore, both of data 

30 items transmitted by the wired communication and the 
wireless communication can be received. As a result, 
an effect can be obtained in that health data can easily 
be input to the terminal device by a user. 
[0147] A communication system includes a trans- 

35 mitting device, a receiving device having receiving 
device for receiving data transmitted by said transmit- 
ting device and managing device for managing received 
data, detecting device for detecting whether or not com- 
munication of data between said transmitting device 

40 and said receiving device is permitted, said detecting 
device being provided with at least one of said transmit- 
ting device and said receiving device, wherein when 
said detecting device detects a fact that communication 
of data is permitted, said transmitting device starts 

45 transmitting data to said receiving device. 

Claims 



1 . A communication system compr isi ng : 

50 

a transmitting device; 

a receiving device having receiving means for 
receiving data transmitted by said transmitting 
device and managing means for managing 
55 received data; 

detecting means for detecting whether or not 
communication of data between said transmit- 
ting device and said receiving device is permit- 
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ted, said detecting means being provided with 
at least one of said transmitting device and said 
receiving device, 

wherein when said detecting means detects a 
fact that communication of data is permitted, 
said transmitting device starts transmitting data 
to said receiving device. 

2. A communication system according to claim 1, 
wherein said detecting means applies a predeter- 
mined voltage to a signal line arranged to commu- 
nication data and connected to one of said 
transmitting device and said receiving device and, 
the signal line connected to the other device is 
grounded so as to detect change in the logical level 
of the signal line which occurs when the connection 
of the communication line has been established 
between said transmitting device and said receiving 
device. 

3. A communication system according to claim 1 or 2, 
wherein said transmitting device starts transmitting 
data to said receiving device after a predetermined 
waiting time has elapsed from detection of a state in 
which communication is permitted by said detecting 
means. 

4. A communication system according to claim 3, 
wherein a signal line for transmitting data between 
said transmitting device and said receiving device is 
physically interrupted until the waiting time elapses. 

5. A communication system according to claim 1, 
wherein said transmitting device includes data 
transmitting portion for adding a particular ID code 
for identifying said transmitting device to data which 
must be transmitted, and said receiving device 
includes an ID-code determining portion for deter- 
mining the ID code transmitted from said transmit- 
ting device to decide a method of processing data 
which has been transmitted together with the ID 
code in accordance with the determined ID code. 

6. A communication system according to claim 1, 
wherein said receiving device includes a communi- 
cation-method determining portion, said communi- 
cation-method determining portion is arranged to 
determine the communication method of received 
data to decide a method of processing data in 
accordance with determined communication 
method. 

7. A communication system according to claim 6, 
wherein said receiving device includes at least one 
connection terminal to cause data transmitted from 
said transmitting device through said connection 
terminal to be received by said communication- 
method determining portion. 



8. A communication system according to claim 7, 
wherein said transmitting device transmits data 
after a delay time determined for each communica- 
tion method has elapsed from establishment of the 

5 connection between said transmitting device and 

said receiving device, said communication-method 
determining portion for determining the communi- 
cation method of said receiving device measures 
time taken from establishment of the connection 

10 between said transmitting device and said receiving 
device to start of transmission of data so as to 
determine the communication method employed by 
said transmitting device. 

15 9. A communication system according to claim 1, 
wherein said transmitting device includes a relay 
device for wireless-transmitting read data to said 
receiving device, said relay device having reading 
means for reading data which is transmitted by said 

20 transmitting device to said receiving device and, 
said receiving device includes means for receiving 
wireless-transmitted data by said relay device. 

10. A communication system according to claim 9, 
25 wherein said relay device has identify means for 

identifying a user to transmit the ID data particular 
to the user identified by said identify means for 
identifying a user, and said receiving device proc- 
esses received data for each user identified in 
30 accordance with the I D data. 

11. A communication system according to claim 9 or 
10, wherein said relay device is able to transmit a 
control code for controlling said receiving device to 

35 said receiving device. 

12. A communication system according to claim 9, 
wherein said relay device has first input means for 
inputting data to transmit data input by said input 

40 means to said receiving device. 

13. A communication system according to claim 9, fur- 
ther comprising: 

45 an auxiliary input device including second input 

means for inputting data and wireless-transmit- 
ting means for wireless-transmitting input data 
to said receiving device. 

so 1 4. A communication system according to claim 1 , said 
receiving device includes a communication control 
portion for performing an interruption process so 
that said communication control portion waits for 
receipt of data transmitted by said transmitting 
55 device by communication. 

15. A communication system according to claim 14, 
wherein when said communication control portion 



50 



55 



18 



35 



EP 0 996 075 A2 



has received data transmitted by the wireless com- 
munication during receipt of data transmitted by 
wired communication, said communication control 
portion interrupts receipt of data transmitted by the 
wired communication, and said communication 5 
control portion again receives data transmitted by 
wired communication after data transmitted by the 
wireless communication has been received. 

16. A communication system according to any one of 10 
claims 14 and 15, wherein when said communica- 
tion control portion of said receiving device has 
received data transmitted by wired communication 
during receipt of wireless communication, said 
communication control portion continues receipt of is 
data transmitted by wireless communication, and 
said communication control portion again receives 
data transmitted by wired communication after data 
transmitted by wireless communication has been 
received. 20 

17. A communication system according to claim 1, 
wherein said receiving device includes a communi- 
cation control portion having a buffer function, and 
when said communication control portion has 25 
received data transmitted by one of wireless com- 
munication and wired communication during receipt 

of data transmitted by the other communication 
method from said transmitting device, said commu- 
nication control portion temporarily stores data 30 
transmitted by the communication method until 
receipt of data transmitted by the other communica- 
tion method is completed. 
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FIG. 2 
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FIG. 10 
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FIG. 13 
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FIG. 20 
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